n this paper the term commensal is used to indicate the existence of a specific association between a shrimp and another animal, so that the former is generally to be fo1.1nd only in association with the latter. and not to imply any precise trophic relatic p between the two organisms. However, in many cases specific and obligatory hosts have been confirmed.
Many morphological and color adaptations of these commensal shrimps were discussed by Bruce (1 976a). These adaptations are mostly related to feeding and defensive mechanisms.
The purpose of this paper is to contribute SCUBA observations to knowledge of commensal associations between shrimps and their hosts in the southern Ca-
MATERIAL A N D METHODS
The collection of these commensal shrimp took place from June to December 1976 and from April to September 1980 . A face mask alone was used in the collection of shallow-water material, and SCUBA equipment in deeper waters. Plastic bags were used to cover the shrimp directly, or to cover the animal on which the shrimps were observed or on wh~ch they were suspected to be living. In the latter case the host animals were placed on plastic trays until all the shrimps had detached themselves, thus preventing loss of material. Collections were made aperiodically in Santa Marta bay, and in several outlying bays in Tayrona Park (Fig. I ).
Obser. :!ions about behavior and dependency on the host were made in an aquarium. but only when 1, ,,:clmens were abundant. The measurements that appear throughout the text correspond tothe total length of the shrimps from the tip of the rostrum to the posterior end of the telson, excluding theterminal spines. The material examined is currently a part ofthe crustacean collection of INVEMAR (Institute de Investigaciones Marinas), Marine Research Institute of Punta Betin, Colombia. New host records found in this study are marked with an asterisk (*).
J O I J I < N A I . OI:('KUS~IA ('EAN 1 3 1 o~o c Retnarks. -The color is intense, almost violet red. The pereiopods, anten:. scale, and telson are sometimes darker with large violet spots. It is interesting t l l i l~. even though the coloration is markedly different from the black and white color of the host, the shrimp is never observed at a casual glance. This species has been previously recorded only from the southeastern Gulf of Mexico from below 100 m (Chace, 1969; Shaw et ul., 1977) and the Brazilian coast (Bruce, 1976b Remarks.-The color of this shrimp is variable. depending on the type of host on which it is found. However, there is a tendency toward a translucent white whic'-<i accentuated when the shrimp is found on hydroids or antipatharians. Cl. .. : (personal communication) examined four commensal specimens from C. l~rrkeni and compared them with the holotype of P. iridescens. He found that they seem to differ in having the rostrum slightly less high, the third abdominal somite somewhat more strongly convex in lateral aspect, and the sixth somite noticeably longer. Were it not that P. iridescens is believed to be variable, these specimens could be referred to a distinct. undescribed species. For this reason, more detailed systematic studies are needed.
Periclimenes trl7cjSeri Chace, 1969 Coll(zi.riota. -3 I ovigerous QQ, 14 nonovigerous 99. 28 66, ranging from 5 to 15 mm. from Santa Marta. Neguange, Concha, Granate, and Aguja island. depth range from 3 to 25 ni. Reg. Crust. Invemar Nos. 475, 376.
Ilosr. -The crinoid NcPttla.stcr ,qrandrs.* Rcr?~arks.-This species secms to be an obligatory and exclusive commensal of the crinoid N. ,qr.atldis. It imitates the color pattern of its host by extending itself longitudinally over the pinnules of the crinoid, in such a way that its black and white sections coincide with those of the crinoid. Once dislodged from the host, it sometimes retains its coloration, or begins to redden after a period o!' time This shrimp was the most abundant commensal of the crinoid N. grandis ; : I one case. 25 specimens were found associated with one host. These commensals were more common on crinoids found at greater depths. nla danae.* the b e n t h~c medusa Cusslopea xamachana.* and the certantharlan C'c.rrat~thlr~ sp *
F'ericlimenes pedersoni
Rerllarks. -The same coloration described by Chace (1 958) was also found. Until G now this species has always been described as living with anemones (Chace, 1958;  j Limbaugh et a / , 196 1; Mahnken, 1972; Criales, 1979) . It was not known to live ' , in any other habitat. Chace, 1942 .) Collecttons -I adult Q , 13 mm, from Neguange. Renzarks -This shrimp was so effectively concealed that i t was finally detected only when it left its host a long time after the basket star had been collected. Chace (1972) reported three of these associations. This I S a fourth report of commensalism involving these two species. Since this s h r~m p has been observed only in this habitat, it could be considered as an obligatory commenw 7f A. rnurrcatuln Perlcllmenes rathh~lnae Schmitt, 1924 Rernarks. -The translucent body of this species with its large brown or I . mine spots arranged irregularly on the abdomen, the largest spots generally found on the third somite, makes it very conspicuous. Criales ( 1 980) reported P. rathbunae from the Curacao region as a commensal on Octocorallia. the only report of this commensal on hosts other than the anthozoans mentioned above. (Ives, 189 1 (Chace, 1972) . Among the individuals of Pontonla seen, the ovigerous female of P. domestrca, living inside a bivalve 20 cm long, was the largest specimen found.
Periclimenes perryae

Per~rc.lrmenc~s jurcataniczrs
Pontonia mexicana GuCrin-MCneville, 1855
Collecrrons -3 ovlgerous QY. 3 88, ranglng from 1 1 to 24 mm, from Santa Marta, Concha, and Ga~raca, ' depth range from 5 to 10 m Reg. Crust Invemar Nos. 46. 49, 5 1.
: Host -The blvalve Plnna carnea.*
Remarks.-The body color of the males was al~vays translucent white, and that : of the females was pale pink. On the three occasions when this species was t collected. males and females were always in pairs. The females, which were much ' large. 11 the males, always carried a large number of eggs. Harts -The gorgon~ds Leptogorgra vrrgulata Ell~rella barbadenrrr * and the a n t~p a t h a r~~n .\tlcho.
Pontonia tnrserabrlrs
pat he^ gracrlrs * Tuleariocarls neglectu Chace, 1969 Collectrons -15 99, 13 66, ranglng from 10 to 17 mrn from Santa Marta, Neguange. Concha, and Chenque, depth range from 1 to 15 m. Reg Crust Invemar Nos 1 15. 493. 499.
Hosts -The sea urch~ns Dladema antrllarum and Astropvga magnrfrca
Remarks.-Details about the behavior and color of this shrimp and its assoiiation with the two hosts mentioned above were given by Castro ( 1 974). It is also reported as a commensal of the urchin D. antillururn (Chace. 1969; Gooding, 1974) . In the study area this shrimp is quite abundant with D. antillarurn. By contrast, it was less frequently observed with 4 . rnagn~fica in two bays. With the information that exists to date, T. neglecta can be considered as a commensal of diadematid urchins.
Family GNATHOPHYLLIDAE Gnathoph~illoides rl~ineri Schmitt, 1 933
Collections.-8 '29, 5 66, ranging from 8 to 1 I mrn. from Neguange, Concha, and Gairaca, depth range from I to 5 m. Reg. Crust. Invemar Nos. 105. 500. 50 I .
Hosr.-The sea urchin Trrpneustes ~~entricosrrs.
Remarks.-These shrimps are so well concealed on their host that detection is difficult. The shrimp arrange themselves longitudinally along the spines, cl :?ging to them with their ambulatory limbs. Since they are located near the mo~,th of the urchin, one could suppose that they are using some of the food that the urchin traps. Lewis (1956) reported sexual dimorphism in pigmentation and in the morphology and size of the large second chelae. However, the material that I examined shows n o size differences of the chelae relative to sex. According to Chace (personal communication) , who examined the material of G. mineri in the collection of the Smithsonian Institution, it seems that the second chelipeds are normally eqi~al in both sexes of the species and the occasional asymmetry that has been obs.-r-ved (especially in the specimen illustrated in Schmitt's original description) is the result of the loss and subsequent'partial regeneration of one member of the pair. e m a r k~. -K n~~l t~n (1980) Lysinata grabhami (Gordon, 1935) 1lections. Remarks. -The ovigerous females had a reddish color, and the male was reddish with some gray spots. The depth range in the western Atlantic, according to Chace (1972) , is 44-102 m.
Some authors (limbaugh, 196 1; Mahnken. 1972; Levine and Blanchard, 1980) consider the association "shrimp-anemone" to be ectocommensalism, since the shrimps depend on the anemone to protect them from predators and thus enable them to feed and reproduce. This hypothesis may be supported by the observation that the majority of the shrimps found in these associations are ovigerous fcv-;.ales, since their survival is of particular importance for the population.
Commensalism with octocorals has been reported in the Caribbean for Hippolyte nicholsoni and Latreutes inermis by Chace (1 972), for Tozeuma carolinense by Voss (1956) , and for Periclimenes iridescens, P. pauper, and P. rathbunae as well as for Processa jimbriata (Criales, 1980) . All shrimps found associated with octocorals and the antipatharian Stichopathes gracilis during this study belong to the genus Pseudocoutierea, represented by three species. Also S. gracilis has been reported as a host of Neopontonides beauforrensis in the Caribbean b~. "ntton (1 972), and of Neopontonides principis and Periclirnenes iridescens by . ales (1980) . In the study area, three shrimps were found with hydroids: Pericllrnenes iridescens, Periclin~enes sp.?, and Tozeu~?za serratum.
Among echinoderm hosts, the crinoids were represented by the largest number of associates. The most common commensal shrimps were Periclirnenes rneyeri and Lipkebe holthuisi. The crinoid Ner?laster grandis harbored more than 90% of the commensal specimens, and on this host the number of shrimps increased at greater depths. This preference for one specific crinoid may stem from tllc facts that N. grandis is the most common species in the area; that it is soni~~:imes attached to the substratum with its arms exposed to the currents, while the other crinoids are usually found embedded u.nder rocks or coral; and that the arms of this species are strongcr than those of the other crinoids. thereby possibly affording Periclimenes perryae was a commensal of the ophiuroid Astrophyton murfound during this investigation.
The hosts and their commensal shrimps found in the Santa Marta region are in Table 1 . Ingeneral, species richness in commensal associations in the'southern Caribbean is lower than reported for the Indo-Pacif c region (Bruce, 1976a) . This is explained in part by differential size of coral reefs, but partly also by an apparent lack of knowledge of commensalism in the Caribbean. Further investigations employin SCUBA techniques are necessary to increase knowledge of this tropical region
